Skeletal muscle contains multiple progenitor populations of distinct embryonic origins and developmental potential. Myogenic progenitors, usually residing in a "satellite cell position" between the myofiber plasma membrane and the laminin-rich basement membrane that ensheaths it, are self-renewing cells that are solely committed to the myogenic lineage 1,2 . We have recently described a second class of vessel associated progenitors that can generate myofibroblasts and white adipocytes, which responds to damage by efficiently entering proliferation and provides trophic support to myogenic cells during tissue regeneration 3, 4 
. We have recently described a second class of vessel associated progenitors that can generate myofibroblasts and white adipocytes, which responds to damage by efficiently entering proliferation and provides trophic support to myogenic cells during tissue regeneration 3, 4 . One of the most trusted assays to determine the developmental and regenerative potential of a given cell population relies on their isolation and transplantation [5] [6] [7] . To this end we have optimized protocols for their purification by flow cytometry from enzymatically dissociated muscle, which we will outline in this article. The populations obtained using this method will contain either myogenic or fibro/adipogenic colony forming cells: no other cell types are capable of expanding in vitro or surviving in vivo delivery. However, when these populations are used immediately after the sort for molecular analysis (e.g qRT-PCR) one must keep in mind that the freshly sorted subsets may contain other contaminant cells that lack the ability of forming colonies or engrafting recipients.
Video Link
The video component of this article can be found at http://www.jove.com/video/2476/ Protocol 1. Tissue Collection:
1. Use mice between 7 and 12 weeks old. Usually, at least two animals are used: one is to set up the FACS single-color controls required for compensation and for fluorescence-minus-one isotype control samples. The other is the actual sample for sorting. 2. Euthanize the mice by CO 2 inhalation or according to an ethics protocol of choice. Place mice on a paper towel, facing up, and spray with 70% ethanol thoroughly to prevent contamination with the mouse fur. 3. Lift the skin in the abdominal region with forceps, then make a small longitudinal cut with sharp scissors. 4. Peel the two flaps of skin in opposite directions (up and down) to completely expose the hind limb muscles underneath. 5. Excise the muscle tissue by inserting and extending the scissors along both sides of the tibia. 6. Repeat the same process for the femur to extract the muscle tissue. 7. Place all excised muscle tissue in 60mm petri-dishes, using one dish for the tissue from each mouse. 8. Repeat the above for all mice.
Dissociate Tissue Into Single Cells by Enzymatic Digestion:
Throughout this section of the protocol, use sterile reagents and tools and work under sterile conditions. 9. Add 2 mL of Collagenase II ( Sigma, cat#6885, 500u/ mL) and 20 μL of 250mM CaCl 2 stock to each Petri-dish. 10. Tear the muscle tissue into small pieces ( about 1 mm 3 ) with two forceps (one serrated, one with 2 teeth, from Fine Science Tools , cat#11051-10, 11154-10), paying attention to remove and discard as much contaminated non-muscle tissue as possible. 11. Cover the Petri-dishes and incubate them at 37 degrees Celsius for 30 minutes. 12. Retrieve the Petri-dishes and use a 3 mL syringe plunger to thoroughly mash the tissue pieces. Use one plunger for each sample to avoid contaminations. 
Antibody Staining and Sorting:
Throughout this section of the protocol, use sterile FACS and collection buffers and work under sterile conditions. Commercial antibodies are generally considered sterile if properly handled.
20. For single color and isotype control samples, resuspend the sample in 1mL FACS buffer and divide the suspended cells in nine 1.5mL prelabelled Eppendorf tubes (100 μL each tube). 30. After an appropriate time (three weeks works well, but myofibers expressing donor-derived transgenic markers are usually evident within one week after transplant), anaesthetize the recipient mice from step 29 by intraperitoneal injection of 400 μL Avertin (Sigma Cat# T04840-2, 25 mg/ mL), then perfuse transcardially with 50mL PBS (contains 10 μM of EDTA) first, followed by 15mL of 4% PFA. Collect target tissue, postfix with 4% PFA overnight if required, then transfer to 20% sucrose overnight. Embed in OCT, freeze and cryosection.
Representative Results:
When MP are transplanted into mouse skeletal muscle, they readily fuse with pre-existing myofibers. Therefore any genetic label present in the donor cells will be easily detectable in the fibers that received them. Figure 2 shows an example where the transplanted cells expressed human alkaline phostphatase, revealed histochemically.
When AP are transplanted the result is highly dependent on the environment of the transplantation site: when transplanted subcutaneously these cells give origins to adipocytes and myofibroblasts (see figure 2) . In many other sites, including muscle, they do not survive unless fatty degeneration has been induced 3 . 
Discussion
The goal of this protocol is to strike a reasonable balance between high yields and high viability of the purified cells. The most critical step in ensuring that healthy cells are recovered is, predictably, the enzymatic dissociation of the starting tissue. The handling of the tissue should be particularly gentle, which is hard to demonstrate or appreciate even in an audiovisual format. Another key factor is the length of the procedure. The longer it takes to go from the donor to the recipient animal, the lower the viability and therefore, the engraftment efficiency. Should there be any question about viability that is not immediately answered by looking at the frequency of PI positive event in the purified cell samples after sorting, we suggest that a limiting dilution assay to measure clonogenicity is performed 3 . Typical sorts from undamaged muscle routinely yield about 1 in 15-20 cells capable of initiating myogenic or fibro/adipogenic colonies in vitro. While essentially 100% of the colonies initiated from MPs contain differentiated myotubes, only about one third of colonies obtained from FAPs contain adipocytes in addition to smooth muscle actin positive myofibroblasts.
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